Cocaine depresses myocardial contractility and prolongs isovolumetric relaxation in conscious dogs with partial autonomic nervous system blockade.
The direct effects of cocaine on myocardial contractility and isovolumetric relaxation were investigated in conscious dogs (n = 8) chronically instrumented for measurement of hemodynamics, including left ventricular pressure (LVP) and subendocardial segment length. Experiments were performed in the presence of pharmacologic blockade of beta-adrenergic, cholinergic, and ganglionic receptors because cocaine indirectly produces significant alterations in systemic hemodynamics through central and peripheral sympathomimetic actions. Myocardial contractility was quantitated using the preload recruitable stroke work (PRSW) versus end-diastolic segment length (EDL) relationship. LVP-segment length loops were generated in the unsedated control state and after cocaine administration with use of preload reduction by abrupt inferior vena caval constriction, and PRSW versus EDL slope (Mw) and length intercept (Lw) were calculated. In addition, regional preload recruitable work area (PRWA) and stroke work at constant EDL (SWEDL) were also determined. Ventricular relaxation was assessed using a time constant of isovolumetric relaxation assuming a nonzero asymptote of LVP decay. Systemic hemodynamics, myocardial contractility, and isovolumetric relaxation were recorded and calculated before and 1, 3, 5, and 10 min after cocaine administration (2 mg/kg intravenously, i.v.). Mw was significantly (p less than 0.05) reduced by cocaine (63 +/- 8 during control to 45 +/- 8 mm Hg at 1 min after drug administration). PRWA also reflected significant decreases in myocardial contractility after cocaine administration (1,800 +/- 260 during control to 1,200 +/- 220 mm Hg.mm2 at 1 min after drug administration). Similar results were observed with SWEDL (469 +/- 60 during control to 317 +/- 52 mm Hg.mm at 1 min after cocaine administration). All three indexes of contractile state demonstrated complete recovery of contractile function by 10 min after cocaine administration. The time constant of isovolumetric relaxation was prolonged by cocaine (35 +/- 2 during control to 46 +/- 3 ms at 3 min after drug administration), indicating impairment of diastolic function. Ventricular relaxation returned to control levels within 5 min after cocaine administration. No cocaine-induced alterations in coronary blood flow (CBF) or changes in calculated pressure work index (PWI, an indicator of myocardial O2 consumption) were observed. The present results suggest that cocaine produces direct negative inotropic and lusitropic effects independent of changes in myocardial O2 supply and demand and autonomic nervous system activity in conscious chronically instrumented dogs.